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Rising temperatures, 

changing precipitation 

patterns, increased frequency 

of extreme weather events

Global Climate Change
Crane Mountain, 

Warner Mountains, Oregon

Alpine species particularly vulnerable,

what about pikas ?



}Located only in 
mountains surrounded 
by sagebrush areas

}Relictual populations 
from cooler climates

}Dispersal is difficult

}òHabitat Islandsó 
susceptible to 
biogeographic patterns

of extinction 

Mount Jefferson, Toquima Range, Nevada



} Several in the Great Basin 
have become extirpated 
during the 20 th century 
(Beever et al. 2003 )

} Occurred at lower 
elevation sites, hotter 
and drier

} Other factors
ƁAmount of talus habitat

ƁDistance to a primary road

} However, single 
strongest determinant of 
persistence was elevation 
of nearby habitat



}Direct thermal stress

ƁHyperthermia and 
death from high 
temperatures in the 
25.5 - 29.4 °C range 

ƁSurvival declines 
during extremely cold 
winters with less 
insulating snow cover, 
increased freeze - thaw 
events 

} Indirect thermal stress
ƁHigher temperatures 

limits activity during the 
day

ƁChanges in vegetation 
plant communities
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Lava Beds National Monument



}Acute or chronic heat stress: pikas no longer 
occur where mean daily summer temperature and 
the amount of time above a temperature 
threshold are high

}Cold stress:  pikas no longer occur where amount 
of time below a temperature threshold is high

}Vegetation: pikas no longer occur where there 
are less forbs and graminoids , more xeric 
adapted species

}Combinations: 
ƁPikas no longer occur where high mean summer 

temperatures combined with low forbs/grams
ƁPikas no longer occur where high amounts of time below 

a temperature threshold combined with low forb cover



}25 Field sites located in Nevada, Oregon, 
California
}Site Classification

}Sites of persistence vs. sites of extirpation(n = 20)

}Site level analysis

}Transitional (n = 5), lower occupancy limit > than 200 
meters upslope 

}Sub- site level analysis

Desatoya Range, Nevada



Thermochron ibuttons
Ɓ5- 8 per site

ƁPlaced adjacent to hay 
piles, scat (extirpation 
sites), GPS locations 
(transitional sites)

ƁRecorded temperature 
readings every 4 hours

ƁPlaced inside the talus at 
a depth between 0.5 - 1 
meters

ƁMultiple localities within 
each site (n = 191)

ƁVarying aspects, 
elevations (none below 
historical site elevation

Temperature Methods



} Line- point - intercept method

} 4- 5 Vegetation Surveys per site randomly selected 

} A 50 meter long transect with the data logger location as center 
point, one additional 50 meter long transect both above and 
below

} Vegetation was placed into 1 of 6 life form categories:  Forbs 
(herbaceous, flowering plants, excluding cushion plants), 
Graminoids (grasses and grass - like plants such as sedges and 
rushes), Shrubs (woody plants), Trees, Cushion Plants (low, mat 
forming plants), and Non - Vascular Plants (including lichen)

Toiyabe Range, Nevada

Toiyabe Range, Nevada
Desatoya Range, Nevada


